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^"'^OVEL^- T^Tvefength divided light beam is received by light 

NOVELTY ine y incidence position of light beam on the 

"C^oD^caT^aJe is adjured according to signal output from light 
movable optical ale "3 displacement between both scales is 

;:;:;S g b thf:, Uut the light receiving elements. 

DETAILED DESCRIPTION - The light beam from a flicker gun (1) » 
projected on a fixed optical scale (2) and a .^1 P \c 1 8 (3), 
sequentially. The wavelength division of pro : ected light beam is 
carried ou/by V-shaped grooves (30b) in the optical -ales. 

USE - For rotary encoder, linear encoder used m FD actuator, 
printer, NC machine'tool, computer. For speed detection in stainless 
steel motor of VTR, rotary drum. 

ADVANTAGE - Improves accuracy of displacement ™» u ^ nt E ^ bl „ 
adiusting level of output signal of light receiving element. Enables 
orecised detection of displacement information on moving body. 
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(54) APPARATUS FOR MEASURING DISPLACEMENT INFORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain highly accurate displacement 
information by moving a position of incidence of a luminous flux from a 
light-projecting means to an optical scale and adjusting an output 
signal level from a plurality of photodetecting eleme nts. 
SOLUTION: A luminous flux from a light-projecting means 1 enters a 
fixed scale 2 having an optical action of an amplitude diffraction 
grating, passes a transmission part 2a, projects bright fringes to a 
movable optical scale 3. enters a flat part 30a, penetrates linearly and 
reaches a photodetector 4c. Incident luminous fluxes to inclined faces 
30b-1, 30b-2 having V groove faces are diffracted in different 
directions to reach photodetectors 4a. 4b. When the optical scale 3 
rotates, the amount of light detected at each photodetector 4a-4c 
changes. That is, a balance of the amount of light c-ncering the 
photodetector changes in accordance with a relative displacement of a 

position of a grating 3d and the fixed scale 2. A binary signal as a displacement signal is obtained on the 
basis ot a set threshold from a signal corresponding to the balance change, so that highly accurate 
information of the movement of the optical seal- 3 obtained. 
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CLAIMS 
[Clai mts)] 



[Claim 1 1 The scale section which carries out a wavelength split operation to at least one side among the 1st and the 
2nd optical scale ,s prepared Incidence is earned out to the 1 st and the 2nd optical scale one by one. the flux of light 
from an optical .rrad.at.on means - tins - The flux of light divided into the plurality after minding the 1st and the 2nd 
optical scale is received with a liyht-receiving means to have the photo detector of an each plurality, this -- In an 
information measuring dev.ee the signal from this light-receiving means - using - this - the relative variation rate 
with the 1st and the 2nd scale - the variation rate which searches for an information - an adjustment means - the flux 
of light from this optical irradiation means - this - the vanation rate characterized by adjusting the on-the- strength 
balance of the signal which changes the incidence position of a up to [ the 1st and the 2nd optical scale side ], and is 
acquired bv two or more photo detectors of this light-receiving means - an information measuring device 
[Claim ?1 The 1 st field of an optical scale in which the scale- section which carries out a wavelength split operation .or 
he flux"of light from the optical irradiation means established in the case was prepared is made to carry out incidence. 
Subsequently make the 2nd field of this optical scale carry out re-incidence, and two or more flux of lights injected 
from this 2nd field are received with a light-receiving means to have two or more photo detectors respectively. In the 
d slcement information measuring device which searches for the relative displacement information on this case and 
this optical scale using the signal from this light-receiving means The displacement information measuring device 
characterized by adjustirm the on-the-strength balance of the signal which changes the incidence position of a up to 
[ this optical scale side of the flux of light from this optical irradiation means ], and is acquired by two or more photo 
detectors of this lUht-receivine means bv the adjustment means. . 
[Claim 31 The aforement,oned~scale section is the claim i or the displacement information measuring device of 2 
characterized bv chanain* in the orientation which intersects perpendicularly with the displacement orientation where 
two or more V grooves are formed a fixed period, and it is constituted in so that a cross section may become trapezo.d- 
like on an parallel flat-surface-like substrate, and the ratio of the width of face of the flat-surface section of the shape of 
this trapezoid and the width of face of two inclined planes which sandw ich this flat-surtace section detects a 
displacement information , , n ci 

[Claim 41 The aforementioned scale section is the claim I or the displacement information measuring device of 2 
character zed by the ratio with the width of face of mo inclined planes which a cross section forms m a radial two or 
more V grooves which become trapezoid-like along the orientation of a path, is constituted, and sandwich the width of 
face of the flat-surface section and this flat-surface section of the shape of this trapezoid on a disk changing along the 

fcSTTheXementioned scale section is the claim or the displacement information measuring device of 2 
characterized bv chanain* in the orientation in which the displacement orientation and the ratio with the width of face 
of two inclined planes"which a cross section forms two or more V grooves which become trapezo.d-like in the 
orientation which intersects perpendicularly with the displacement orientation, is constituted, and sandwich the width 
of face of the flat-surface section and this flat-surface seot.on of the shape of this trapezoid on monotonous cross at 

rcSrilThe aforementioned scale section is the displacement information measuring device of five given in any one 
term from the claim 1 to which it is manufactured from mould molding by plastics, the byte who has vanous nose of 
cam configurations for ****** of the metal mold of the ,!it section in that case is nun m parallel to the normal of this 
optical scale in this mould molding, and area of M.zobe K the byte nose of cam configuration and the other fraction is 

characterized bv not bcinu the same 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

being related -- especially a \ariation rate h , t ti information on objective, and a 



high precision 



^r^^»^»«i dev,ce-unde,,es, field • * Mb, and Wc «. ph«*> 

detectors respectively h wldth offace of the flat .s Ur face section 

<""S# "oo" 1",, msT/^nd ^! ^ *. movable scale 83 1 14, and P respectively, and each 

of « degreesto the strait line wh.ch connects the perpendicular to the pars bas,,ar, S ossts 
occipitalis and the Hat-surface section of a V groove a „d 84c was eiven forthe flux of 

[0006] the status tha, the predetermined .^^»ft l, M^V, of the V tvpe slot of the 
„ s h, which passed the transparency. ^^-^- ^CK *«« PH°» ." *« 

^ratf^t'^LC-L, Sd - orienration and a variation ^^^^L 84c a, this 

binary-ized simial has been acquired. 

these photo detectors, the v ariation rate ol the incidence position to the optical s.ak ot 



ad";«r.he output s.gnal level Iron, ,wo or more pho.o detectors 

100 1 1)1 „ , ,',f„,. m ,,i„nnieisurint!deviceofthisinvention(l-l),thescalesecl.on 

Means tor Solving .he Problem] D.splacemen ,n to m to „ e asunnt ^ M ^ ^ 

winch carrtes out a wavelength spin opera .on o a e one dean o ^ ^ a] 

incdence ,s earned out to the 1 s. and the 2nd op tea k^one b on ^ ^ utal ^ , s 

„ KWi - rtns - The tlux ol light d,v,ded n to the I ' 1 / ' , fo ,„ a „ „,fo„„a„o„ measuring dev.ee 

w„h a l.gh.-.ecetvtng means to have the photo detect n ,t a ^ ^ m|0n rate w „ h lht . , s , and tne 2nd scale - 

Lin tor the flux of hgh, from ^J^^^'^^. and 'twL more flux 0, Itgh.s 
madence Subsequently, make the 2nd held ot his opt k scale ^ ^ respectlveK 

imec.ed from thts 2nd fteld are recetved dtsplacemen, tnforma.ion on thts case 

romt^s^^ 

the adjustment means or mofe v rooves are formed a fixed period, and 

[0012] especially - configuration (1-1 ) Or ( 1 ) Lt st s i - ^ trap ezoid-like on an parallel flat- 

Ihe aforementioned scale section ,s « tute ^^ ^ 3tbe shape of this trapezo.d Change in the 

surface-like substrate with the w.dth of face ^ where the ratio with the width of race ot 

orientation which intersects perpendicular v w, h d s 7 displacem ent information. 

two inclined planes which sandwich this tlat-.urtact ,cct on deteus a a p. ^ ^ ^ 

[0013] (1-2-2) The aforementioned scale section , orms a d sk two o * ^ ^ ^ ^ ^ ^ 

oV^tl ace section and th,s flat-surface section of the shape ot 

ons.sts ,rapezoid-l,ke of in the ortenta.ton wh.ch . , te.s ^ m)n alu| , he r " atl0 wlth , he width of face ot 
W^TOS^^o. ,s ,ha, the area 

nvent.on Among drawtng. one is an opneal trrad, a,,on r n^ tore a pit o sec „ 0 „ 2a of , 

fixed scale - it is - a transparent disk top -- w hue and a b lack pane rn a rac ^ ^ 

rad.al and optical shading section 2b w„h . ^ "^turation which prepared 3d of two or more 

(un-illustratimrt 3 is a movable optical scale and is tea i/cd I on, the c u ^ 

Lnds of a fixed penod on nansparen, d,sk (substrate] ; - m mt lhe al „ plltude splitting of* 

[0017] 3d of grids consists,,.' flat par. 30a and N ^''f^J^^^ darkness on the 3rd page of an 

respectively the ,hree flux of 

S ' S " a ' " ,,S ,ighMWa "'* mea " S 



• , ,:., urim 0 f the ontical stale 3 of drawing 1 . 3d of the grid sections 
iOU ^Drawing 2 is an important section schematic d u ^< ^° s \ vldth l)f face of ? at part 30a is fixed, and 

of the optical scale 3 is applied to a periphery tro « ^i-Zf V "roove 30b and the sum of 30b-2 is large as it goes 
the u.dth of face of the hoop direction o .nc n« i ane - ot = - ^ ^ j ^ , ^ ^ 

to a Periphery — • * of the meta nu J ^ « ^ optlcal scale £ S.nce a byte's run onentat.on 

such V groove 30b runs a trapezoid byte in parallel to the iu also becomes high 

^„ s a B . B _ = 

< B) ■ .- v v.hi.hiw is it »oes to J periphery b\ this operation gestalt Asshnun 

[0021 1 With it. the width of lace ot \ gmo\ e .0b is lai uc as it ,ocs « I 



explained Incidence of .he flux of light horn Light En mng D ™ 2; s| „ ce thls flxeJ sca | e 2 had the 

ou ,o the fixed scale 2 The flux ot light which pene.ra, J \ ^ °" m| on the movable optical scale 3 In 

p h r?a':^ 

|„,,;3] Moreover ,n order that .he llux ot light winch catr 1 c , '""deno. » n med p ^ 
[XtC— 

field where ,l,e inclination orientation of a total oi three so s ol flal^u dace U y ^ ^ ^ 

inclined in the onentation different to incoming ben m .Ob-I n '* ; ^ ; o ch Md are readled 
and each pho.odelec.ors 4a. 4b. and 4c prepared ,n 1 « P u ' ? funotlo „ s as a light wave region rate 

[002s] That is, 3d of ihe grids which have \ groo. e .Ob i li e op '«> - a e _ < u , detect0 ° 4a 4b , and 4c will 
lenient If the ophcal scale 3 iola.es here. ,l,e ^^^^^fo^^ V«m 
change the position of 3d of grids and a variation rate and the optical scale 3 

ssewsss 'zszs&ttttz** * r — ^ ** 3 wh,ch 

he lijh.-receiving quantity of light o a pholode.ec.or ^gfi£££^ m bina P ized signals Sa and Sb 
4c re-specively Next, party rate level CL ,s set V*%^£*%$%l m these three signals a, b. and c. The 
which are displacement signals as shown „i chaw , g4 B have b r, a quire . ^ ^ ^ 

S^t ^<TT^:^ 

Zod= r : md ss&s r*««£$sr a „ «^ - - »< 

light detected by photodetectors 4a 4b. and 4c greatly - horn U - and ^ binaiy . ized signals Sa 

[0028] At this time, compared with drawmg 4 (B P ^ ;^ a \ P ; n ° ^^^^ J , : , 2 ah vavs .deal the quantity of 
and Sb cannot acquire an idea signal precision In order ^ re^ ti e position of an optical irradiation means 

Ke^^ 

from V groove 30b and Hat part 30a is adjusted. ce of thg flux of , ight from 

^^^0^3 Slle : Ration gesta,, , to ,he quan„,v of l,gh, 

i — 1 ; a " d «*■ ,he ra,,os of 



l 1 [ ; i i ^ i y ■ 1,11 --' r ^ 

sum of Ihe width of face of Hat part 3()a ot 



B becomes as shown in drawing 7 (A) and ( B ) j j 3 h ba i ance 0Itne 

,003 , ! Thus, bv a*** mconnng b*m* . J-JJ ^^Xthe quantity of light ratio 

quantity of hght detected bv pluaodelcctors 4a. 4b. and 4c , ad ^ J fa and tl|e ica , scale 

configuration which has a \ gioove, and tne opucai ^* n f nnention »estalt 2 of this invention, and 

(00331 Drawing 8 H an important -non perspec ,ve dnigi, " ^ a S Islnvention Compared w„h the 
drawinj. 9 is an important section cto^d" , a °' ,„ bolh a fixed scale and a movable scale, and 

E^SMiMS St .stab, othe, configurations ate 

mentions the flux of light from the light source 1 later . irradiation means LR. the 

E^f^ 

^^t^^^^S: "^sections , of the wtdth of face of the 

sum of ramp 30b- 1 and 30b-2 differ by radial example the polv-carbo. of 

[0037] Substrate 3c of the optical scale 3 consists o plas >c sal ^ l ^^X^Jo, heaS 16 orientation 
****** i s attached in a part of body ot revolution (un-illustiatmg). and is rotating 

the pars basi.ans ^"^^flt* SKr.?!E£3S5& ■* and primary t "1 diffracted 
[0039 With this operation geslalt. the hiee tins ot njus 01 sect|on 1S 

periphery side. f f , rt 10 an( j tw0 width of face, inclined- 

|0040] In addition, a pitch means the total value of the width ot face ot tut pan . ua. 

plane 30b- 1 and 30b-2. here. nnt1 r.,l wale 3 is made into a poly-carbo or plastics, 

0041] With this operation gesta.t the qua .ty of the m f^^^^ T s a concave surface mirror and 
and it is creating by injection molding or the process of a , on p cssion m old B ■ . ^ 

consists of the spherical-surface mirror, the el ipse mirror t he mu o. he aspher ^ ^ 
concave surface mirror 14 is in agreement with the four. , t.an ^ ofLh*\0\ wh.ch earned out 

[0042] With this operation gestalt. it is condensed by the ens ^^-^^^ scak . , and each element is 
Incidence to .st field 3a of the optica, scale 3 detracts ,n the gnd s- ^ ^ d ^ tse field 14b or near [ , 
up so that the n-th diffracted light (zero-order and pnma>> d t a «cd 1. ht) ^ 
(the concave surface mirror 14 near [ a pup. pos.uon or nca. ) h c .one J ta. ^ ^ 

0043] Eccentricity of the main beam ot light (ch.et ray) ol op cal-ax , M^he oncav e , converg ence 

an optical scale 



set 
its 1 



> i r , ir,-,i this time the imase which carried out re-image formation will 
100441 if the optical scale 3 moves to a hand ot cut 16 a th, . mt the , ^ ^ ^ ^ 

move in the orientation where a hand ot cut 16 ^ twice the value of the optical scale 3 

interference pattern image is relatively ^^^ZZ^n constituted from this operation gestalt by the 
1004V) The rotation information twice the resolution ot the grid 



optical scale 3 bv this has been acquired detector) 4a 4b. and 4c for receiv ing 

„ 046] 4 ,s a l,ght-rece,v,ng means and has three pho oc le e o s U - o n ^ interference paUe ,. 

espectivelv the three tlux of lights which the flux ot l,y h based o n the p ^ ^ ^ 

formed near the 2nd field 3b of 3d ot the grid sec o s o o i s, K. ' .r u mea „ s 4 , s ed bv thc 

geometrically refracted by 2nd t.e d 3b. and mjec :uc s - a «^ p > ofa hand ofcul , and the rotation 

operation gestalt is explained It is made to condense ^ conca v e surface mirror side top Mb 

of an opt.cal .rradiauon means by the lens sys*m 2 ^[^^ , id sections of the optical scale 3. The 
incidence of this convergence light ,s earned out to '^^^ * shown in V1CW 2 (C) and (D) among the 
S\"t wS^ S^ffiST^ tf^-* surface section 30a, progresses to the 

inclined-plane 30b-2 ;,irlined-Dlane iOb-1 of 3d of the grid sections will be returned 

[00491 Thus the beam oflight which finally reache u Imed p la ^ > ^ |jeam „,-,„, whlc „ 

„ ,he orientation of incidence, w ithout adv «,c,ng 11 . 1 e uu » . ■ >^°P ( tolal reflec „ on . and is 

reached ,ncl,ned-plane 30b-2 of another side ^^T^^^ and 30b-2. which follow and form a V 

penetrated W amplitude diffraction S-.ing T e flux o hgh id » ctl0n . The dlffra c««d light 

the radial ) on the 3rd page ot an optical scale t m radial tQ 3d of the gnd 

[00511 1st field 3a and 2nd t.eld 3b are tields (th. part mav < vcriap) 3d of ^ of the 

sections of the radial grating of the 3rd page of an o p«c sc £ h At 4 ^ m ^ .^.^ field of 2nd 

optical scale 3, the grid pitches ot 1st field ,a and 2nd t. tld ; ^»e . d a n hery differ . 

field 3b, the pitches bv the side ot the inner c'rcumte ence ot the optica s ^ P ^ ^ ^ ^ and u js 

[0052] Then, with this operation gestalt. expans.on m ^ ' seclions ofthe optical scale 3 in 2nd field 

made to form the same image (mvers.on .mag e) a> uk p td, o1.d e the rad|US _ of _ curvature R of a request ot the 

^Sirr ° f — — * he amount of saps to an 

incident-light shaft is also made into the optimum value^ forma tion on 2nd field 3 the b-th page by 

ratio has been obtained ™ n v P airfare mirror 14 and only the flux of light refracted 

which carried ou. incidence to flat Par, 30a ,s earn * out ^ ^ bam of „„,„ whlc „ reached wo 
receding means 4 ,s reached Moreover. ,n older o cam ,» incnle determl „ ed incident angle. „ ,s 

!SS3S^3£S: d,Vr: re^^w tmd- le^s *. pH«rfeU« 4a and 4b of the both sides ot 



ihe light-receiving means 4 ,..„.;., three orientation according to the field where the 

(0056) In this wav. the flu* two incHned-plane 30b-., 30b-2. and 

inclination onentat.on o. a total o th.ee ,o. s of < . * rtuc -ea ^ ^ ^ ^ 

the V grooves which inclined m the onentation w * ch , it « « - reached the t name , j „ , n 

gumilK out incidence lo each photodetector s 4a, 4b and 4c nhomdetectors 4a, 4b. and 4c will 

lOOSXllt the optical scale 3 rotates here, the quanmy ol h ^^^^^^l upfmlhe quantity of light 
change ,he P os„,on ol id of the grid S. and ,be optical scale 3 

b*-e which ct— 

4 cCill helmed , quadratic ax,s ,s .be rotauon o f U, op„ca, scale 3. and an ax 1S 0. 

ordinate is the light-receiving quantity ot light heie. tivek ln addition, when the optical scale 

[00591 Signals a. b. and c correspond to photodetectors 4a . 4b nd 4 espeU^ tK . In add ^ & 

3 rotates to clock converselv. ,n photodetector 4b and sig al b. ph ^^^^^ rotational spe ed of the 
the output of photodetector 4c Rotation , on the basis of these signals, 

optical scale 3. and a roll acceleration have been acqui cd ike ^ =^ h tQ ^ cal scale 3 0 f the flux 

[0060] Also in this operation gestalt. the incidence ^°^^^^^ e quantity of light ratio obtained 
oflightfronuheopticalirradiati^n, 

by the photo detector 4 (4a. 4b. 4c) is adjusted aiiu tne concerning the operation gestalt 3 of 

^^^X^T^^rce sectton fl a center The 
operation as an optical scale is the same as thai of the °P e ™^ , llvention and the drawing 14 of the 

drawings of a part of operation gestalt 4 ot this invention. oneration »estalt used the linear 

the configuration oi the optical s cal a d pi e> J n ^ f un _ ilIustrating) . and it is moving in the 

[(10641 31 in drawing is an optical scale, and it is ri..e o n nc m ■ _ . prepares and constitutes 3 Id ot 

orientation (variation rate orientation) shown ,n arrow head '^^^ ^Xl, the width of face of the 
the and sections which formed the V groove so that ,t migh t d f ter in the o n tat ton n ^ 
inclined plane intersects perpendicularly w.th move one— , e on s to e ^ n * in whjch move 

The optical scale 3 1 has the wavetVont-spl.tttng operation^ ^ mo 

,0065] Drawing ,5 ,A> : - 1. V Mi.obe are arranged 

i;;t;1:Sh^ 

,„ the pars basilar, ossts occ,p,tahs of a V ^^JE££fj£!& | la h, and prtntary ( ••] dtffracted 
commuted ,n the shape of a stratght Itne to the move scale 3 1 ,s made ,n,o a polv- 

sections . - • rnnr 4 P1 ^pd hv the lens system 12, the flux of light 101 

ScS=^^ 

W,^^Ktr^^U t^ve surface mtrror 14 a, tbts „me 



f \ - ive suffice mirror 14 bv chief rav 101a and 
t 006,|.As shown in drawing I 3 . it reflects to ra" IS of the re-inc»m.ng beams 102 to the optica, 

he concave surface m.rror 14 ot mcom.ng beam, 1 < md > n comergence flux ofhght (three 

tie 1! ,s svmmetncal Moreover, the concave su, ta.e n o. 4 »e t )m formatlon of the three .mages to 

d f action flux of lights, penetrated Irom the opt." K d mQves t0 onentatl0 n of the arrow head , le at 

2nd field 31b on the 3 1 st page ot an optical . ^ ^ move m lhe onentat ,on opposite to or.entat.on ot the 
T- ? Mt^^^ -on and the interference pattern .mage ,s re.at.veK 

— magmtude ^ce the^u^ - > , )m lhis operation gcsta.t bv the 

[007(il The move information twice the . ^olul.oi. 

. rh^thrpp tlux of h"hts which the flux ot light Paseu on uic , amove of the grid section 

wa, geometrically refracted bv 2nd t.eld -> 1 b, and , "l^" distinction circuit of the move onentation. anc the 

S,ined' U is made to condense the flux ot light trom L g Em Qr Slde t 14 . Incidence of this 

n^Z^z^ bv the lens system 12 reflector 14 or nc ^ J ^ f {he optical scale 3 .. The beam of hght 

convergence light .s earned out to 1 st tie d a on . d ot tht >■ id ct, , 1 ^ ^ ence llght which 

which Cached flat-surface section 3 1 a ot 3 Id ot tl g d ,ec ic m jdrc w ^ tQ the cQncave surface mirr0 r 14, 

n r ., rru , s out total reflection also in inclined-plane . lb- d ions b this wl n be 

?^TeS ofhght which fmallv reached to mcl.ned-plane , lb-lot J 1 ^ ot Jhe ofligntwhich 

feached flat'-surface section 3 1 a will progress the optical .scale ; ,\. ^ operatjon as 

0 mi the [ namely. ] - in 1 field 3 1 a. 3 Id ot t he V gr » W t £ 3 , d ofthc gnd sections of this 1st field 
penetrated type amplitude diffraction grating he flux ot h h 5# d. ^ ^ ^ Th dlffract ed 
31a and thev are zero-order and the primary [ ] oider nd / \ ) V R As shown m drawing 1| , it 

1 ht arises and the diffracted light condenses on the tide U h co nca t su ^ ^ , s ^ out 
^fl ts 'symmetrically to optical-axis 14a. ™ ^^™ m ^ formation of the image on the 3 1st page 
in the 2nd field 31b section of the optical scale 31, and it cames 

of an optical scale. mav overlap) different to 3 Id of the grid sections of the radial 

m07M 1st field 31a and 2nd field 31b are lields (the pan mav me , ^ ^ 

^ i whS intersects perpendicularly with the m we ^ - 1 ^ £ pa, 2nd field 31b on 3d 

K 761 With this operation gestah. it is made to pu.je. t . k ott he a ^ R of a request ot the concave 

^gnd sections Therefore, with this operation ge^ ^ beams 10 1. and chief ray 102a ot the re- 

surface m.rror 14. and is made to be symmetrical I uuu >a> 

incoming beams 1 02 ] to optical-axis 1 4a. formation on 2nd field 3 1 the b-th page 

nchned-plane 31h in 2nd field 51b i> earned out. and " ,e \'" m of „, lic |, reached two mchned-plane 
"ece'n/mean, 4. Moreover. ,n order yap JE^ftJ—S- .-den, angl, ,. iM-***"* 
& 3^K55£ a^r-eX-the P h„,ode,ec,or 5 5. and » of the both S ,de S of the 
^ ^ .hc flu, of „,„ ,e P a,a,e, and ^ e three or,e,„a„„n according to the ,',e,d where the 



,, ,„ ^ .b^ccniuonicHned-plane-Hb-l 31b-2.anu 

t« ,86 l ■ , a,™,h,„.. to this invention, as mentioned above, to m a v waV efront splitting ot 

^^££S»~ to the optical S cale »«-^\Xc^ out the wavefron, 

JahigiilypreasedisplacemenuntointatH, . ^ ^ 

o, more photo detects . , b , he imprl „, nature ot an optic. c» i different carry out 

S^ 83 **- '"" """ """" " 



attained 
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K^K^S'^c d.agran, of,* opera.,o„ go aa„ , o, ,h,s invention 
[Drawing 2} Explanaton drawing of a part ot drawing 1 

Wtt^t^-y- ™ from ,he ,ish '™ 8 means of draw,ns ' 

JS.'„ Explanato. drawing of the output s.gna, ft™, .he h s h,-recen ,„g nteans by .he ad.ustntent m eans ,„ .he 

js™ § ™: *;:: n ::::: S che m a,,c ^ of » •^•^tsar'" 

[Drawing The important section cross section ot the operafon gestal. 2 ot this invention 

[Drawing 10] Explanatory drawing **£*£ttXcmtm „ , of this invention 

[DrawinJ 13] Explanatory drawing of a part of drawing U 
[Drawing 141 Explanatory drawing of a part ot drawing ., 
rnnwinu 1 51 Explanatory drawing of a part ot drawing 1 ~ 

^fe*£s££5=£s^-- 

invention 

[Description of Notations] 

1 Optical Irradiation Means 

2 Fixed Scale 

3, 31 Movable scale (optical scale) 

4 Light-receiving Means 

4a, 4b, 4c Photo detector 

30b V groove 

30a Flat-surface section 

30b- L 30b-2 Ramp 

12 Lens System 

14 Concave Mirror 

103 Digital Disposal Circuit 
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